Background and Purpose: Peripheral nerve injuries can result from a multitude of causes including trauma, poor posture, and altered movement patterns. Adverse neural tension is a possible consequence to insult to the nervous system which can lead to dysfunction and fear avoidance behaviors. The purpose of this case report is to demonstrate the use of a multimodal approach in the physical therapy treatment of a patient who sustained an occupational upper extremity injury which resulted in adverse neural tissue tension of multiple peripheral nerves. Case Description: The patient was a 40-year-old female who sustained an injury to the second right metacarpophalangeal joint. Impairments included joint hypomobility, decreased muscle function, and movement system dysfunction. The patient was treated six times over a two-week period. Intervention: The physical therapy treatment administered to the patient included manual therapy, exercises focused on improving movement systems impairment, exercise focused on improving neural excursion, and patient education based on the biopsychosocial model. The treatments were focused on improving function of work-related activities to decrease disability to promote regular and full job duties. Outcomes: Outcome measures include the Numeric Pain Rating Scale (NPRS), Fear Avoidance Beliefs Questionnaire of Work and Physical Activity (FABQ-W and FABQ-PA, respectively), and the Quick Disability of the Arm, Shoulder and Hand (QuickDASH). After six visits there was an NPRS rating of 0/10 with rest and activity; the FABQ-W improved from 17/42 to 10/42; the FABQ-PA improved from 15/24 to 3/24; the QuickDASH improved from 22% symptom 
Introduction
Each year an estimated five million people in the United States will sustain a work-related injury [1] . Upper extremity disorders associated with work-related injuries typically result in a higher disability to the employee and a higher expense for the employer [1] . Upper extremity injuries primarily come in the form of bone fractures, lacerations, and joint dislocations with a lesser incidence of nerve involvement [1] [2] . Peripheral nerve injuries occur due to a multitude of causes. An individual's posture, movement patterns, and daily activities can contribute to a peripheral nerve damage [2] [3] . Trauma is one of the most prevalent causes of peripheral nerve injury and subsequent nerve sensitization [2] [3]. The Radial Nerve is the most common upper extremity peripheral nerve to be affected due to trauma, followed by the Ulnar Nerve, then the Median Nerve [2] . A sensitized nerve may have an abnormal response to a stimulus due to the hyperexcitability of the nerve [3] . Areas of the nerve expressing an increase in afferent discharge, or abnormal impulse generating sites (AIGS), can heighten the individual's perception of pain [3] .
An example of prolonged hypersensitivity in the peripheral nerve leading to chronic pain is complex regional pain syndrome (CRPS) which is described as a decrease in function and an increase in pain that is not proportionate to the mechanism of injury [4] . The injury to the peripheral nerve or surrounding soft [7] .
Nerves are structures that are continuous physically, electrically, and chemically. The nervous system is a continuum of tissues that slide, glide, and move within the axial and appendicular skeleton [8] . A disruption of this continuum due to a lesion or mobility restriction may result in the patient's perceived pain [8] . Injury to nerves can result from a variety of causes such as trauma, compression, and traction which can mimic symptoms from more familiar musculoskeletal sources such as a tendinopathy or joint or soft tissue insult [3] . Neuropathic pain leading to adverse neural tissue tension can be brought on by a multitude of factors including, but not limited to, trauma, joint position or malalignment, and posture [3] [8] . A continuous stimulation of the nociceptors in a peripheral nerve can result in hypersensitivity of that nerve [6] . This hypersensitivity can then lead to AIGS which may result in an altered perception of pain in the form of allodynia, or central sensitization [3] [6] . Central sensitization is associated with chemical changes in the central nervous system that may lead to chronic pain [6] .
The peripheral nerve, when moving properly, has a harmonious relationship with the fascial sheath surrounding the nerve [9] . The disruption of the harmonious synergy between the nerve and the fascia may limit the "neural excursion" of the peripheral nerve during movement [3] [8] [9] . When nerve roots or peripheral nerves are injured by an increase in mechanical stress that is greater than normal daily activities, the patient may present with what appears to be pain due to a musculoskeletal injury [3] . However, the patient's pain may actually be due to an irritation of the peripheral nerve causing neuropathic pain disguised as musculoskeletal pain [3] . Abnormal tension, compression, or excursion due to fascial restrictions may result in adverse neural tissue tension [3] . The presentation of adverse neural tissue tension with altered sensory and motor innervation in the form of hypersensitivity and muscle weakness, respectively, are indications for the utilization of upper limb neural tissue tension testing (ULTT) [3] [8].
ULTTs were first described by Butler and were used in the diagnosis of meningitis [10] . It was later found that ULTTs provide information related to the excursion of peripheral nerves [10] . Later still, it was found that many components of upper limbs can contribute to limited neural excursion which resulted C. A. Shinost et al.
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OALib Journal in the use of ULTTs in the clinical setting [10] . Sites that render nerves vulnerable to injury are locations where the nerve braches, surfaces that are unyielding to movement, areas of fibro-osseous and soft tissue tunnels, and areas in the body where nerves are superficial [9] . Abnormal joint position during poor static postures and dysfunctional movement may contribute to the increase or decrease of the neurodynamics of the peripheral nerve [3] . Neurodynamics is the assessment of the mobility and length of a peripheral nerve [3] . Increased joint movement or lack of joint movement can affect the neurodynamics of the peripheral nerve [11] .
Manual therapy including joint mobilization has been shown to be an effective treatment for reducing neural tension as evidenced by decreased peripheral symptoms [12] . Spinal joint manipulation, including a Grade V high-velocity low-amplitude (HVLA) thrust technique, has been shown to improve the joint mobility in the cervical spine and further reduce symptoms of neural tension [12] [13] . Mobilization of the spine at specific levels, namely C6, T6, and L4 have been shown to decrease the neural tension in the periphery [9] . Chu et al. found that Grade V manipulations can stimulate the sympathetic nervous system in both cervical symptomatic and asymptomatic individuals [12] . Theoretically, this type of manipulation stimulates the mechanoreceptors in the joint resulting in pain inhibition [12] [13] [14] [15] . In another study by Fernandez, the manipulation of the cervicothoracic junction was shown to improve movement in the cervical spine and decrease pain sensation during palpation [13] . Peripheral joint manipulation has also been shown to decrease neural pain perception [12] [13] .
[14] [16] . Specific to the manipulation of the upper extremity, the Mills manipulation, which involves a HVLA thrust to the radiohumeral joint, intended to reduce the neural tension of the radial nerve, has been shown to decrease the presence of lateral elbow pain or pain in the distal deep radial nerve distribution of the forearm [16] .
Observation of the patient's resting posture may also implicate adverse neural tissue tension. Postural assessment of a patient with upper extremity adverse neural tissue tension may present with the patient's cervical spine held in lateral flexion and rotation to the ipsilateral side [8] . The patient may also present with the upper extremity postured in shoulder abduction and internal rotation [8] .
Depending on which peripheral nerve is responsible for producing symptoms, the patient may attain a position of elbow flexion or extension, forearm pronation or supination, or wrist flexion or extension. Ultimately, the patient demonstrates a posture which results in a slackening of the peripheral nerve at fault [8] Movement patterns may contribute to the suspicion of neural tension of the upper extremity and due to slackening the nerve in the resting posture [9] . Specific movement patterns are characterized into movement system syndromes as described by Sahrmann, et al. [17] [18] . This movement system approach allows a physical therapist to assess a patient's dysfunction by classifying movements according to the direction which elicits pain, or chief complaints, and the impairment of the movements [18] . The movement systems approach is focused on C. A. Shinost et al.
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OALib Journal correcting the movement impairment and malalignment contributing to the patient's symptoms [18] . Faulty static postures over a period of time can create dysfunction which leads to predictable patterns of movement and predictable areas of weakness and joint dysfunction [18] . The significance of the movement systems approach is to allow the physical therapist to recognize predictable patterns of movement that may be inhibiting function of the patient and resulting in pain [17] [18] .
Another important consideration is the biopsychosocial approach to both the examination and the treatment of the patient. The biopsychosocial model is an approach that incorporates not only the physical cause of the patient's pain but also the emotional and social contributions which includes explaining the patient's dysfunction in terms the patient can understand with the intent to ease potential fear and anxiety associated with the dysfunction [19] . Once the patient is able to understand the reason for dysfunction or pain, it is theorized that the patient will become empowered [19] [20] . Allowing the patient to ask questions about the expected prognosis and possible sequelae of the dysfunction may empower the patient to have a better understanding of the current condition [20] However, patient education should focus on the pathoanatomical cause of pain [21] . Patient education should be based upon the understanding of anatomy and an explanation of perceived pain [21] . Arguably the most important aspect of the biopsychosocial model is the patient's responsibility with the rehabilitation process. It is theorized that once the patient is aware of his or her deficits due to the dysfunction, the patient will be more apt to participate in the rehabilitation process in terms of internal motivation, participation in the home exercise, and effort during physical therapy sessions [19] [20] . Decreasing fear avoidance and increasing involvement in activity is suggested to improve the patient's prognosis [21] .
Often when individuals are experiencing pain due to dysfunction there is an attempt to avoid the stimulus that results in pain. Research has suggested that the avoidance of the painful stimulus may cause more disability than the pain [22] . The avoidance of the painful stimulus can be described as fear avoidance beliefs (FAB) and are commonly measured in outpatient orthopaedics by the use of the Fear Avoidance Beliefs Questionnaire (FABQ) as a standardized outcome measure. The FABQ is divided into two subscales that capture the FAB of work related tasks (FABQ-W) and the FAB related to physical activity (FABQ-PA).
The FABQ has been used to measure FAB in workers' compensation patients and has shown to be both valid and reliable for patients with low back and cervical pain [22] [23] . In 2012 Inrig et al. researched the validity of the FABQ-W and FABQ-PA for patients with upper extremity injuries related to workers' compensation and found moderate to good correlations [22] .
In addition to FAB, patients with upper extremity injuries commonly experience disability due to their injury. The Disability of the Arm Shoulder and Hand (DASH) is an outcome measure used to assess the disability of the upper extremity associated with injury [24] . The QuickDASH is a shorter version of C. A. Shinost et al.
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The purpose of this case report is to demonstrate the beneficial use of manual therapy, movement system analysis and interventions, and biopsychosocial approaches in the physical therapy treatment of a patient with adverse neural tissue tension of the upper extremity.
Case Description
A thorough history of the patient was obtained during the initial examination.
The patient was asked a series of questions related to the patient's occupation, demographics, and health status as outlined in the Guide to Physical Therapist Practice 3.0 (Guide) [26] . The patient denied any symptoms of recent unexplained weight loss, night sweats or chills, fever, or a general feeling of malaise that may infer a non-musculoskeletal contribution to presentation. A review of systems for the patient's cardiovascular, pulmonary, integumentary, and musculoskeletal systems was performed during the examination as described in the Guide [26] and was found to be normal.
The patient was a forty-year-old female who presented to physical therapy with a worker's compensation case the day after an injury to the right second digit metacarpophalangeal (MCP) joint. The patient was working in a warehouse as a stocker when the right second MCP joint was wedged between a box and a shelf while she was moving the box to the shelf. The patient denied any previous injury or functional limitations of the right second metacarpophalangeal joint or the surrounding areas prior to the injury. The patient's reported job requirements included the use of the both hands for grasping, gripping, lifting, carrying, pushing, and pulling objects of various shapes, sizes, and weights in a warehouse. The patient reported right hand dominance with daily tasks and workrelated tasks and was presently unable to use the right hand due to pain at the time of the examination. The patient provided informed consent prior to the start of the initial The patient's chief complaint was 7/10 pain based upon the Numeric Pain Rating Scale (NPRS) in her right second MCP joint with pain radiating to the ipsilateral hand, wrist, and elbow. The patient stated the pain was elevated to a 9/10 with movement of the right second MCP joint. The NPRS is a pain rating scale of 0 representing no pain and 10/10 representing severe pain [27] . The patient stated that she tried to decrease the pain in the right MCP with no relief.
The pain was described as a constant, sharp, throbbing pain. The patient also stated that she was experiencing numbness and tingling in the ipsilateral hand.
The patient reported she was unable to grip or grasp due to pain and weakness in the right hand. Pain medication was prescribed to the patient, however, she had not taken any pain medication prior to the physical therapy initial examination because the prescription was not filled prior to the patient presenting to C. A. Shinost et al.
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The first objective component of the initial examination included a structural inspection. The patient presented with a downwardly rotated right scapula evident by the inferior angle of the scapula positioned more medially as compared to the spine of the scapula. The right scapula was positioned less than the average of three inches from the spine [17] . The position of the right scapula was consistent with scapular insufficient upward rotation syndrome as described by Sahrmann [17] . Scapular downward rotation syndrome may decrease the neural excursion of the peripheral nerves by the characteristic insufficient upward rotation of the scapula and shortened scapular downward rotator muscles, namely Rhomboid Major and Minor and Levator Scapulae [17] . The right humeral head was positioned anteriorly by evidence of one-third of the humeral head anterior and lateral to the acromion which is consistent with humeral anterior glide syndrome described by Sahrmann [17] . Additionally, the humeral head was medially rotated with and without the presence of correct alignment of the scapula which is consistent with humeral medial rotation syndrome described by Sahrmann [17] . The anterior and medial position of the humeral head may lead to compression on the cords of the brachial plexus subsequently resulting in adverse neural tissue tension on the peripheral nerves. Upon the physical therapist correcting the movement impairment syndromes, the patient stated there was a relief in symptoms which is consistent with the movement systems approach to further suspect movement dysfunction [17] . The decrease in neural symptoms with positional correction indicated that the scapular downward rotation, humeral anterior glide and humeral medial rotation syndromes were contributing to the neuropathic pain in the patient's right upper extremity.
Additional observations made during the structural inspection were forward head posture and an increased thoracic kyphosis. According to Sahrmann cervical extension rotation syndrome is typically seen in those patients with forward head posture and an increased thoracic kyphosis [18] . Cervical extension rotation syndrome can be increased by the altered alignment of the scapula in a downward direction [18] . To determine the presence of cervical extension rotation syndrome, the patient was asked to perform cervical ROM of flexion, extension, lateral flexion, and rotation. The patient reported pain with both cervical extension and right rotation with a bias into extension when rotating to the right. Moreover, rotation of the cervical vertebrae to the right was noted during right shoulder flexion further solidifying the presence of cervical extension rotation syndrome [18] .
Tests and measures of joint integrity and function, muscle performance, pain, and range of motion (ROM) as described by the Guide were conducted [26] . A standard finger goniometer was used to measure the patient's ROM. The intra-rater reliability of goniometric measurement using a standard finger goniometer are 0.89 for MCP flexion and extension indicating a good reliability [28] .
Upon measurement of the patient's right MCP, she was able to achieve five degrees of active range of motion (AROM) flexion and zero degrees of AROM ex-C. A. Shinost et al.
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OALib Journal tension limited by pain. Accessory mobility assessment of the joint was deferred due to patient's level of pain. She presented with decreased right AROM of radiocarpal joint flexion and extension of forty degrees and thirty-five degrees, respectively. Further AROM assessment of the right wrist revealed extension radial deviation syndrome which is characterized by radial deviation of the radiocarpal joint during wrist extension [29] . Wrist extension radial deviation syndrome is often the result of an imbalance of strong extrinsic wrist extensors and weak intrinsic muscles of the hand including the lumbricals and interossei [29] . The patient may present with tight wrist extensors on the radial side of the forearm [28] . Furthermore, wrist extension with radial deviation syndrome can slacken the peripheral nerves and lead to neuropathic pain upon lengthening of the nerve during functional activities [28] .
Following AROM assessment of accessory joint mobility was performed. Accessory mobility testing is an integral part of manual therapy [30] and is assessed passively by an external force that allows the physical therapist assess joint restrictions or increased movement of a joint [30] [31] . The passive movement of the joint promotes an environment conducive to the physical therapist acknowledging an end-feel, [31] . or a more simply a specific impression noted at the end of the joint's available range. A 2009 study by Staes et al. found the accessory mobility assessment of the carpal joints to have moderate to excellent intra-rater and inter-rater reliability. The intra-rater reliability was found to be greater than the inter-rater reliability [30] . Another study from 2010 by van de Pol et al. found that the joints that are larger with limited mobility resulted in poor inter-rater reliability, however smaller joints with more mobility such as the interphalangeal joints revealed excellent inter-rater reliability [31] . Furthermore, the intra-rater and inter-rater reliability of the end-feel of the accessory mobility was found to be very good [30] . Accessory mobility assessment of the MCP joint was deferred due to the patient's level of pain. Accessory mobility assessment of the right radiocarpal joint revealed decreased mobility and pain with an anterior glide. The accessory mobility assessment of the right second MCP joint revealed decreased mobility and pain with anterior and posterior glides as well as distraction all with an abnormal capsular end-feel.
Muscle length testing revealed tightness of the right Extensor Carpi RadialisLongus (ECRL) and the Extensor Carpi Radialis Brevis (ECRB) as described by Kendall [32] which supported the movement systems impairment of wrist extension radial deviation [29] . Manual muscle testing (MMT) of the finger flexors and extensors were deferred due to an increase in pain reported with muscle contraction.
Due to the patient's subject report of an inability to functionally grip or grasp, a grip strength test was administered with a standardized dynamometer. The dynamometer was set at the second handle position which has been shown to demonstrate maximal grip strength in most healthy adults [33] . The patient was able to grip thirty-five pounds with her left hand and was able to grip zero pounds with the right hand with the elbow flexed to ninety degrees. In 2015 C. A. Shinost et al.
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The study also revealed the greatest grip strength was measured when the elbow was flexed [34] .
Additional tests were performed due the mechanism of injury suggesting neural involvement of the peripheral nerves. ULTTs of the right Median, Ulnar, and Radial Nerves were positive indicating neural tension. A positive ULTT is the result of symptom reproduction during the test with most distal or most proximal joint movement either increasing or decreasing the patient's symptoms [11] . Using valid and reliable ULTTs is therefore utilized in the differential diagnosis to determine the cause of the patient's neuropathic pain [11] . The key to the ULTT is to elongate the peripheral nerve and determine if the result of the elongation reproduces the patient's symptoms. In order to achieve the full length of the peripheral nerve, standardized ULTTs have been developed and are widely known as ULTT1 for median nerve bias, ULTT2a also for median nerve bias, ULTT2b for radial nerve bias, and ULTT3 for ulnar nerve bias [10] [11] . Additional neural testing included special tests. The Tinel's special test is a test for adverse neural activity with the use of percussion over the peripheral nerve in a superficial area of the body [35] . Tinel's sign was positive for the right median nerve at the wrist and positive for the right ulnar nerve at the wrist and the cubital tunnel. There has been no standardization of Tinel's test and there is a large discrepancy of intra-and inter-rater reliability when performing the test [34] .
Other special tests utilized were the Phalen's test and Reverse Phalen's test which were also found to be positive implicating right Median Nerve involvement.
Phalen's test and Reverse Phalen's test are considered positive if symptoms are present in the first three digits after sixty seconds with the wrist is fully flexed and fully extended, respectively [36] . The patient also presented with hypersensitivity, which was described as painful, to light touch in the C5-T1 dermatome patterns of the right upper extremity.
Patient Evaluation
The World Health Organization established the International Classification of Functioning, Disability and Health (ICF) to create a common language among physical therapists to communicate about the impairments and limitations of patients [37] [38] [39] . The ICF includes domains of body structure and function at the physiological systems level, activity limitations at the individual level, and participation restriction at the societal level [36] [37] [38] . Physical therapy treatment and patient management can be centered on the ICF domains to improve the patient's physiological systems, individual activities, and societal roles [37] [38] . The ICF model proposes that the patient will have primary impairments due the dysfunction in any of the three domains as well as secondary impairments that are the result of the primary impairment and can further limit the patient or increase that patient's level of dysfunction [37] . 
Plan of Care
The plan of care was aimed to improve the patient's function by providing manual therapy, neuromuscular reeducation, therapeutic exercise, and therapeutic activities simulating her occupational tasks. Manual therapy was provided to the hypomobile joints to promote normal movement within the joints which has been shown to improve the mechanical motion of the joint thereby increasing motion [12] [13] [14] [15] . The movement systems approach as described by Sahrmann and associates [17] [18] . was used to determine the patient's resting posture and to determine the potentially weak muscles contributing to the abnormal resting posture and the adverse neural tissue tension of the right Median, Ulnar, and Radial Nerves. Biopsychosocial concepts of educating the patient of the anatomical structures that were contributing to dysfunction, answering questions the patient had about the physical therapy process, and explaining the patient's role in physical therapy [19] [20] . were included during the intervention to empower the patient with education related to her structure and functional impairments, activity limitations, and participation restrictions. These interventions were selected to address each impairment identified in the examination. The frequency and duration of treatments to meet the goals were set at three times per week for two weeks for a total of six physical therapy visits which was in accordance with the referring physician's order of six physical therapy visits. The patient was not scheduled for more than two visits consecutively per week to allow the patient time to complete her home exercise program (HEP) and incorporate new exercises and education strategies given into her functional tasks.
C. A. Shinost et al.
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OALib Journal Goals established for the patient were based on function and mobility. The first goal established was to achieve independence with the HEP created by the physical therapist. Other goals included a decrease in pain from the initial value of 7/10 to 2/10, an increase in AROM of the right radiocarpal flexion from forty degrees to eighty degrees, and an increase in AROM of the right radiocarpal extension from thirty-five degrees to seventy degrees. A functional occupational-related goal was set to increase the right hand grasping ability from zero pounds to thirty pounds in order to perform work and daily functions that require grasping ability. Return to work full duty was the ultimate goal. All goals were set to be achieved after the two week duration of physical therapy treatments. The patient was educated that she had six physical therapy visits lasting an hour per visit over a two week period.
The prognosis for the patient was good because the patient was young, apparently healthy, and highly motivated to increase her function and return to her regular work duties.
Implementation of Intervention/Re-Assessment
During the initial evaluation the patient was educated on her physical therapy diagnosis, the signs and symptoms associated with adverse neural tissue tension of the median, ulnar and radial nerves, as well as the plan of care and the rationale for using each intervention. Furthermore, patient education included a focus on deemphasizing the pain once the source of pain was explained while emphasizing the gained function at each physical therapy visit. Fear and anxiety can often be at the forefront of the patient's concerns when entering a rehabilitation program so allowing the patient to recognize the challenges that may ensue with the rehabilitation process promotes the patient to construct a preparation phase [20] . The patient's preparation for rehabilitation, which includes being an active participant in both the physical therapy clinic and out of the clinic with an HEP, allows the patient to demonstrate her commitment to her own health [20] . By supporting the patient's preparation and commitment to her health, the physical therapy can assist in building the patient's confidence and trust in herself and in the rehabilitation process [19] . Throughout physical therapy the patient was encouraged to be an active participant in her rehabilitation by completing the exercises at home and taking responsibility for her functional improvement.
Since pain has the potential to limit function, the numeric pain rating scale (NPRS) was used as tool for the patient's report of pain. NPRS is a means of measuring patient reported pain on a scale of zero representing no pain and ten representing the worst pain experienced [28] . The minimal clinically important difference (MCID) of the NPRS has been determined to be two points demonstrating that a two point increase or decrease in the patient's reported pain level is clinically significant [40] . At the start of each physical therapy visit the patient was asked to report her pain level at rest and pain level with activity.
Treatment during the initial evaluation began with patient education as described above and then included manual therapy. Manual therapy was focused C. A. Shinost et al.
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OALib Journal on improving joint mobility and decreasing neural tension. A thoracic spine facet joint posterior to anterior (P/A) mobilization for extension of the fifth on sixth vertebrae (T5/6) with high velocity, low amplitude mobilization was administered to the patient and resulted in decreased adverse neural tissue tension of the upper extremity peripheral nerves and the patient's subject report of pain (Figure 1) . The manual therapy techniques administered were based on the joint mobilization grades described by Maitland. Refer to Table 1 for joint mobilization definitions and indications [41] . Additional manual therapy techniques administered are listed in Table 2 .
Various neural mobilizations, which can be performed actively or passively, can promote neural excursion of the peripheral nerve [3] . The slider technique is used to administer a gliding motion of the peripheral nerve produced by combining alternating movements of two or more joints [42] . One movement results in an increase in tension on the nerve by lengthening and the other movement unloads the nerve to reduce the tension that was created [41] . Sliders are thought to provide an increase in neural excursion without a sustained tension on the nerve and promotes movement without significant strain [3] [42] . A progression from the slider is the "tensioner" which is more aggressive on the peripheral nerve [3] . The tensioner is designed to produce a tensile load on the peripheral nerve to oscillate the nerve to decrease the protective muscle guarding that is C. A. Shinost et al.
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OALib Journal typically present with adverse neural tissue tension as well as elongate the nerve [3] [42] . The elongation of the nerve is not to be confused with "stretching" the nerve; the tensioner technique's focus is elongating the nerve from a stationary nerve bed in order to promote nerve health, restore length, and tolerate lengthening and strain to protect the nerve from further insult [3] . Since sliders have shown to be less aggressive, they may be a better treatment option for acute nerve injuries [42] . Therefore, the patient was educated with Median Nerve sliders to decrease the neural tension in the Median, Ulnar, and Radial Nerves, as the Median Nerve slider provided the greatest amount of neural excursion [43] .
Employing sliding techniques either passively or actively can increase the nerve excursion across and between tissues along the nerve's path [3] . A program that includes neural mobilization techniques has been shown to reduce a patient's perception of pain and increase function due the nerve's improved efficiency in tissue innervation [3] .
The patient was shown stretches for the ECRL and ECRB because of tightness revealed during the muscle length test. To address the decreased grip strength and grasping ability, the patient was instructed to grasp soft putty and in use of a Digiflex grip strengthener. The patient's HEP after the first visit included median nerve sliders, ECRL and ECRB stretches, and the grasping of the putty and the Digiflex. The patient was given a Digiflex and putty to take home for use with her HEP.
Patient returned for the second visit with report of 4/10 pain at rest on the NPRS and 6/10 with activity, which was an improvement from the 7/10 subjective pain report at rest and 9/10 pain with activity at the time of evaluation.
Upon further reassessment, the patient demonstrated an increase in AROM of right wrist flexion to seventy degrees and an increase in extension of seventy degrees. The patient also had an increase in right grip strength of fifteen pounds.
C. A. Shinost et al.
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The patient demonstrated the continued presence of neural tension in the peripheral nerves by evidence of positive ULTTs for the right median, ulnar, and radial nerves. Additional testing was performed on the second visit that was deferred on the first visit either due to pain or inability to attain the test position.
MMT revealed a weak right Middle Trapezius (4/5), a weak right Lower Trapezius (3+/5), and a weak right Serratus Anterior (3+/5). Refer to Table 3 for the MMT grading and definitions according to Kendall [31] . Bilaterally the patient demonstrated weakness and decreased endurance of the deep neck flexor muscles (DNF) according to the classification described by Jull et al. with testing the craniocervical flexion test [44] . The patient was able to correctly demonstrate the exercises of her HEP.
The treatment of the second visit continued with manual therapy. The manual therapy administeredis detailed in Table 2 . Neuromuscular reeducation followed the manual therapy and included reeducation of the DNF with static craniocervical flexion exercise held for ten seconds ten times at 22, 24, 26, and 28 mmHg on a sphygmomanometer placed under the subcranial spine as described by Jull et al. (Figure 3 ) [44] . The progression of strengthening the DNF muscular can benefit the patient by increasing the patient's control over neck motion and the ability to sustain correct posture [44] . To promote correction of the identified cervical extension rotation syndrome at the cervical spine, DNF static chin tucks were held with concurrent shoulder flexion (Figure 4) . Falla et al. de- scribed the use of DNF static craniocervical flexion exercise and concurrent Table 3 . MMT grades and definitions according to Kendall [32] . Serratus Anterior muscles, respectively [46] . The patient was also given ECRL and ECRB stretch ( Figure 7) . The exercises added to the patient's HEP are in Table 4 .
C. A. Shinost et al.
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OALib Journal in Table 2 . Therapeutic activities simulating the patient's occupation were increased from fifteen minutes to thirty minutes. The patient completed tasks of reaching, grasping, and lifting objects of different sizes, shapes, and weight with emphasis on proper body mechanics for fifteen minutes. The patient also completed fifteen minutes of grasping putty and reaching with it to simulate occupational tasks.
During the sixth and final visit the patient was reassessed. The patient reported 0/10 pain on the NPRS for both rest and activity (Table 5) , measured AROM of right wrist flexion and extension were eighty-five degrees and seventy degrees, respectively, and grip strength of thirty-two pounds with the dynamometer. The outcomes of goniometric measurements, grip strength, FABQ-W, FABQ-PA, and QuickDASH are displayed in Table 3 . At the end of the six treatment visits the patient met or exceeded all of the physical therapy goals.
There was no presence of adverse neural tissue tension due to the right ULTTs not eliciting symptoms and negative results for the Tinel's, Phalen's and Reverse Phalen's tests. The patient was able to perform regular and occupational tasks without pain or compensation therefore there was no need to continue physical therapy services after the sixth visit. The manual therapy administered was T5/6 facet joint gapping with HVLA mobilization ( Table 2 ). The strength exercises and therapeutic activities for the sixth visit were the same as the fifth visit.
As the treatments progressed the patient required less manual treatment as the joints reached normal mobility with normal end-feels. An increase in emphasis was then placed on strengthening as the treatments progressed to support the position of the joints after the manual therapy was administered. Refer to Table 2 for a detailed description of the manual therapy and neuromuscular reeducation interventions or progressions. As the patient progressed with a decrease in pain based on the NPRS and an increase in function, the treatments included an increase in therapeutic activities simulating occupational duties to prepare the patient for a return to her full duty. The progression of the treatments was assisted by the patient completing her HEP that included the strengthening exercises and the stretches for the ECRL and ECRB that were taught during the treatment sessions. She was instructed to continue with her HEP to maintain the gains achieved during the physical therapy treatment ( Table 4) . The HEP exercises were chosen to provide the patient with correct movement Table 5 . NPRS scores by physical therapy visit. 
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Outcomes
At the end the six treatment visits the patient met or exceeded all of the physical therapy goals. Pain was reported to decrease from 7-9/10 or 0/10 on the NRPS.
From the initial evaluation to discharge at the sixth visit, the patient had changes in standardized outcome measures as follows: FABQ-W 17/42 to 10/42, FABQ-PA 15/24 to 3/24, QuickDASH 22.72% disability to 9.1% disability due to symptoms and 75% to 0% for work disability due to symptoms which are displayed in Table 6 . Since the QuickDASH is a shortened version of the DASH the validity and reliability become an important component of the outcome measure to conclude if the shortened version is as applicable as the longer version. In 2014
Franchignoni et al. determined the validity of the QuickDASH to be r = 0.96 and r = 0.97 at follow up which indicate a good correlation when using a Pearson r correlation to compare to the DASH [25] . The test-retest reliability of the QuickDASH was determined to be an ICC of 0.91 which indicates good testretest reliability [25] . The QuickDASH uses the same five item questionnaire as the DASH for both work and recreational activities such as sport or playing a musical instrument in addition to the questions related to disability of everyday activities [25] . The scores of the DASH and QuickDASH are calculated into percentages to determine the percentage of disability of each section. In 2010 Polson et al. determined that the minimal importance difference (MID) of the Quick-DASH is nineteen points from baseline to reassessment. Additionally, the minimal detectable change (MDC) of the QuickDASH was determined to be eleven points [24] .
In addition to demonstrating an improvement with abilities and FABs, the patient demonstrated an increase in AROM in both wrist flexion and extension of the right wrist as well as in increase in grip strength of the right hand which provided her the ability to fully function with regular work duties which included grasping, reaching, and lifting objects of various size, shape, and weight. Since the patient met all of the physical therapy goals established related to impairments and function and was able to perform all occupational related duties safely, Table 6 . Outcome measurements from evaluation and discharge. Based on the ICF model, the patient's identified activity limitations were resolved in that she was able to grip and grasp objects independently at home and at work. The patient's identified participation restriction was also corrected because she was able to perform regular and full occupational duties.
Discussion
The purpose of this case report was to demonstrate the use of manual therapy, movement systems, and biopsychosocial approaches in the treatment of acute adverse neural tissue tension of the upper extremity. The combination of intervention tactics was found to be effective in the rehabilitation process of the patient. The patient demonstrated decreased FABs with each physical therapy visit as the patient met all physical therapy goals set during the initial evaluation and stated she was able to return to personal and occupational tasks that required use of her right upper extremity. The patient subjectively reported that she felt as though she had gained more function than she had before her injury, which can possibly be attributed to the patient's involvement in the physical therapy treatment.
Involving the patient and the patient's support system has been shown to be helpful in the patient's involvement in the rehabilitation process [7] . Using the biopsychosocial model of patient management to decrease the patient's FABs can be a valuable tool [7] . A patient should be encouraged to participate in the rehabilitation process as Elven et al. found this to result in a behavior change focused toward healing and positive physical therapy outcomes [45] . It has also been shown that a focus on pain, rather than on progress, can result in increased time to return to prior level of function [7] . Additionally, Elven et al. reported that a patient with a greater perception of self-worth is more likely to recover from an injury [47] . Conversely, fear and anxiety related to pain from the injury, work, or other external influences can contribute to the deleterious factors preventing healing and returning to prior level of function [7] [46]. Fear as the result of pain has been shown to decrease function and increase avoidance of activities that may provoke pain [7] [48]. Accurately determining a patient's FABs can be critical in knowing how to appropriately provide external motivation [47] [48].
The FABQ has been shown to be valid and reliable in patients with LBP [49] .
However, in patients with upper extremity injuries the FABQ was found to be less reliable and valid [22] . Spearman r correlations for the FABQ-PA was 0.61 and 0.54 for the FABQ-W indicating good and moderate correlations, respectively, when compared to Shoulder Pain and Disability Index (SPADI) outcome measure [22] . The intraclass correlation coefficient (ICC) for the FABQ-PA was 0.52 and 0.59 for the FABQ-W indicating moderate correlations [22] .
In the case of patient described, FABs were present due to the injury occurring C. A. Shinost et al.
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OALib Journal the patient's place of employment. A multimodal approach was taken to provide support to the patient to decrease FABs. A multimodal approach may increase the patient's confidence and decrease FABs. However, a limitation of this case report is the use of a multimodal approach of which lacks a clear understanding of which intervention was helpful or if a combination of multiple interventions is most appropriate given the patient's presentation [49] [50] . Giving the multiple approaches from physical therapy and the pain medication prescribed to the patient by the physician may lead to an alternative explanation of the patient's outcome due to the use the pain medication. The patient's adverse neural tension symptoms may have subsided due to medication and an initial decrease in activity to promote decreased use of inflamed nerves.
Based on the mechanism of injury it can be surmised that the patient had AIGS present before the trauma to the right second MCP. The disruption of the neural impulses may contribute to the hypersensitivity of the peripheral nerves [3] . The trauma resulted in an increase of hypersensitivity of the peripheral nerves leading to adverse neural tissue tension. The patient's pain pressure threshold (PPT) was decreased over zygapophyseal joints in the cervical spine, the right radiohumeral joint, and the right radiocarpal joint. PPT has been shown to be decreased over areas of aberrant mechanical movement of the zygopaphyseal in patients with chronic neck pain [14] . Manipulation at the thoracic spine at the T3-T6 levels has shown to increase the PPT of patients with chronic neck pain and assist with decreasing FABs associated with pain [14] .
Assessing movement system impairments and correcting movement dysfunction are becoming more of a focus for physical therapists [51] . According to Dr.
Shirley Sahrmann, physical therapists should be regarded at the movement systems specialists [51] . With that responsibility, it comes to identifying movement dysfunction as a means of treatment or to prevent further exacerbation of a current condition [50] . Throughout a person's life movement patterns change due to disease, injury, or occupation. Addressing the movement dysfunction may increase the person's level of function [51] . The classification of a movement dysfunction arose from common patterns that emerged from muscle weakness, muscle tightness or joint position that are divided into categories predicting movement [51] [52] . The movement systems approach is not just applicable to patients with musculoskeletal disorders. Neurological disorders present with predictable movement patterns that can be useful in designing the patient's plan of care [52] . Using the movement systems approach allows physical therapists to truly become the movement specialist and provide interventions that restore or prevent dysfunction [52] .
Future research focused on various combinations of manual therapy, movement systems, and biopsychosocial aspects of treatment is warranted to determine if various combinations improved outcomes to restore function and improve disability. Future research should also focus on a valid and reliable outcome measure depicting the FABs associated with upper extremity injuries.
Moving forward, the use of manual therapy, movement systems, and biopsy-C. A. Shinost et al.
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